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● SPHEREx data and data processing 

organized into levels:
○ Level 0: On-board sample-up-the-ramp processing

○ Level 1: Engineering image data

○ Level 2: Calibrated Spectral Images

○ Level 3: Spectral Catalog Data

○ Level 4: Science products

● Levels 1-3 occurs at the SPHEREx

Science Data Center (IPAC), which processes the 

data as it comes in, and creates the inputs for the 

Science analysis (and public archive)
○ Peer review completed on Sept 2-3

● L1-3 data made available to the Science Team 

through a cloud-based system called the sandbox

○ The sandbox also allows the Science team to run a 

development version of the L1-3 pipeline for additional 

tests as needed

● Details of data format of L1-3 products specified in 

SSDC module design documents, developed with Science 

Team points of contact

● Outputs of L4 pipeline delivered to archive at IRSA

● Here we are reviewing Level 4 only

Science Data Processing overview
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Data products available to Science Team

L1: Photocurrent images 

in engineering units L2: Spectral Image Data

L3: All Sky Catalog Data

● Spectral Image Data updated daily as Pipeline 

Levels 1-2 are run on each downlink: available to 

science team in near-real-time

○ Spectral Image Data are the native SPHEREx format: 

H2RG photocurrent images, 6 per pointing, that 

include per-pixel wavelength variations due to the 

linear variable filter.  

● Full reprocessing of Spectral Image Data and 

Catalog Data with latest calibration products 

occurring after end of Year 1 and Year 2

● Catalog Data is updated ~monthly as Level 3 

pipeline is run in the cloud
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A multi-HDU FITS file containing:

Image data:

● Sky signal calibrated into scientific units

● A per-pixel estimate of the variance

● Pixel mask:
○ saturated, cosmic ray detected, known source, persistence 

● Zodi model

● Estimate of persistence signal

Metadata:

● World Coordinate System (WCS)
○ includes field distortion

○ stored as both a FITS WCS and a high-precision Generalized 

WCS 

○ aberration correction included (transformation from SPHEREx-

centric to barycentric coordinates)

● Other metadata
○ time stamp, housekeeping data like mean temperatures

○ estimate of pointing jitter during exposure

○ list of all L1-3 modules and version numbers that have been 

executed on this exposure

Contents of Level 2 Spectral Image Data

Ancillary data:

● PSF measurement

● Spectral response
○ measured once on the ground for each band

Level 2 Spectral Image Data 

constitutes the input to the L4 

Galaxy Formation  
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● Science Team provides the Reference Catalog to SSDC 

before launch, specifying target galaxies, stars, and solar 

system objects, prior to launch.  Opportunity for updates at 

Year 1 & Year 2 reprocessing.  Also includes astrometric and 

photometric calibration sources.

● SSDC Level 3 pipeline performs forced photometry at the 

specified locations and stores the results in an All Sky 

Catalog.

● Updated with new photometric measurements roughly 

monthly

● Catalog is a database containing one row per photometric 

measurement 

● All Sky Spectral Catalog provides input to L4 

Cosmology and L4 Ices themes

Contents of Level 3 All Sky Spectral Catalog


